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solid steel, this does not appear, according to Mannesmann, in any way
" theoretically in explainable/7 which he proposes to demonstrate by a series
of interesting considerations based on the absence of a limit of precise demar-
cation between the solid state and the liquid state.

Mannesman1!! observes that iron at the temperature of cementation must
be considered as an extraordinarily viscous true liquid in which the mobility
of the molecules is shown by the evidence of the tendency which they
manifest to assume the disposition corresponding to coarsely crystalline
structure, characteristic of iron kept for a long time at a high temperature.

We shall see later how the considerations developed by Mannesmann are
partly confirmed by recent studies, also based on phenomena which manifest
themselves in many other metallic alloys. Mannesmann further notes that
to an analogous process of molecular migration must be attributed the
variations in concentration which (especially as a result of the studies of
Boussingault) it has been shown are undergone by various of the other
foreign substances contained in steel, such as sulphur, phosphorus, silicon,
arsenic, etc. This is especially evident in the case of silicon, where the
intervention of gaseous compounds cannot be assumed.

Having exhausted thus the examination of the first two questions, Man-
nesmann begins that of the third, proposing to determine in what way the
process of cementation is actually effected in .practice.

After having confirmed his conception of the preponderance of the direct
action of carbon by contact, he proposes, by means of a new series of experi-
ments, analogous to those which I have just cited in Series c, but carried out
under conditions nearer to those which prevail in practice, to study the
Individual phases of the process of cementation.   To this end he placed in a
cementation box eight bars of iron, removing them one after the other within
the space of thirteen days and a half.   The examination of the specimens
thus treated allowed him to establish how the concentration of the carbon
In the cemented crust varies with the progress of the cementation, and how
the velocity of penetration of the carbon varies in the successive phases of the
cementation.   The data relative to the concentrations of the carbon are sum-
marized by Mannesmann himself in the accompanying diagram (Fig. 9); he
attributes the sudden variation in concentration manifested on the eleventh
day to a rise in the temperature of the furnace.   The diagram in Fig. 10
summarizes the data relative to the variation in the velocity of penetration
of the carbon, and the fact that this velocity gradually increases is, according
to Mannesmann, a new proof that the cementation is not due solely to the
Action of the gases, for he considers it self-evident that in this case the
cementation should proceed with increasing slowness as the deeper layers
of the mass of steel are reached.   Mannesmann treats then the question of
the exhaustion which carbon employed as a cement suffers with use, an ex-
haustion which (as we have already seen) Caron attributed to the volatili-